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INTRODUCTION _ 


Loss of life from coal-mine explosions in. the Unitcd States in 199 © 
was the lowest in any year since before 1870. Although fatality reports 
from coal mines before 1910 were incomplete, the explosion fatalities 
from single disasters or individual States exceeded the 1949 total in 
each year as far back as 1870, when the records becom: fragmentary. 
Since 1890, the only other year in which fewer than 35 were killed was 
1946, with a total of 32, Figure 1 shows the total yearly fatalitios 
from explosions. in all ccal mines and those in anthracite mines alone 
since 1870. The fatalities in bituminous coal mines were not completely — 
reported before 1910, but enough reports were issued by major coal-pro- — 
ducing States to comp. Le reasonably representative figures pack to 1885. 
Any corrections would be additions to these totals. | 


The reason for the moderate total of 46 eenisaton fatalities in 19h 
and the low total of 8 killed in 1949 is thought to be the serious and - 
careful attention devotod to elimination. of coal-mine explosion hazards 
efter the disastrous explosicns in 1947. The standards now being observed 
generally with respect. to ventilation, rock-dusting, and inspections for 
gas are better than those found earlier in even the mines having the best 
reputations for safety. Exceptions are still numerous, but they are fewer, 
month by month, because of the pressure of Federal and State inspections 
and a changing .conception of the hazards that should not be permitted ; 
underground, The prevailing Precautions have not eliminated all igmiticns 
of gas or dust, but they have limited propagation to small a as and 
have prevented serious loss of life,.. 


The number of igni tions (ah) ‘reported for the year was less than the 
average (24) for the 5 yeare 1944-h8 and only half the average for the ° 
fiscal years 1929-44, Another favorable factor is that: Bureau of Mines 
representatives were probably in closer contact with both small and large 
mines in nearly all coal-mining districts. Inspectors now assigned to 
individual districts are bettor able to keep informed on the happenings 
and the progress of safety in thoir districts. In 1948, one-fourth of 
the explosions were in mines that employed fewer than 10 men; this. condi- 
tion was Supticetes in 1949. 


In 1948, two coal-mine fires resulted in fatalities, one causing five 
deaths and another 2; a fire in a metal mine resulted in one death. In 199, 
one fire in an anthracite mine killed 4 mn. The death rate would have -been 
mich higher if protective measures had not been in effect in a number of 
larger mines where fires that. started were controlled promptly and men were 
romoved without casualty. The number of reported fires is increasing, and 
as it is improbable that mre mine fires are occurring, - may be that more 
of the occurrences are. reported, - 
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In 5 years, from 1944 through 1949, there were 136 explosions that 
caused 397 fatalitics; in tho 16 fiscal years from 1929 through 1944, 
404 oxplosions resulted in 1,880 fatalities. In 1949, 8 fatalitics ro- 
sulted from explosions, compared with 46 during 1948 and 190 in 19h7. 


SUMMARY AND CONCLUSIONS 


1. Improvemnt is evident in the reduction of explosion and fire 
hazerds in coal mines, as shown by the rocords for 1949. The safeguards 
and attention accorded to these hazards sinco 1946 apparently have reduced 
the loss of life and damago to proporty, although the number of fires end 
ignitions has not beon decreased. Doaths from explosions and fires in 199 
totaled 17, compared with 48 in 1948 and an averege of 106 for the years 
1944-47, Tho factors that contribute to explosions and fires aro present in 
every mine, and constant vigilance on the part of overyono is nocessary to 
provent them from occurring. 


2, The 14 explosions from olectrical causes (a reduction in such ox- 
plosions reported after 1945) indicate that this hazard is gradually being 
controlled, The low record for thoso years has also resulted from improved 
ventilation, as open-type clectrical oquipmont is still widely uscd in 
gassy mincs. 


3. Of the 14 coal-mino oxplosions studied in 1949, 6 wore in anthracite 
mines. Tho avorago number of explosions for tho Pe 5 yoars Was about 
25. In 1948, 29 explosions were roportod, 


4, Loss of lifo in coal-mino oxplosions in 1949 was 8, compared with 
46 in 1948 and an average of 78 in tho 5 yoars from 1944 to 1948. The total 
of 8 deaths was the smallest since 1870, the first year for which records 
wore kept, 


5. Four minor explosions in 1949 resultod in 8 deaths, compared with 

3 major explosions in 1948 that caused 32 deaths and 8 minor explosions that 
caused 1} deaths, One of the 1949 explosions was in a bituminous coal mine 
and three were in anthracite mines. Three of these were examples of explo- 
sions "that should not have happened,” as the methane accumlations that — 
were iginitod wero caused by interruptions of normal ventilation and negloct 
to examine the areas while that condition existed, The other resulted from 
unsafe uso of black blasting powder. 


In 1949, 10 explosions were reportod in which no one was killed, although 
2h were burned or otherwise injured. 


6. Five explosions occurred in open-light mines; in 1948 the number was 
7 and in 1947, 10. The average for 16 fiscal yoars, 1929-44, was 8.4. Nine 
explosions occurred in closod-light mines, compared with 22 in.1948 and an 
average of 16 for the preceding 4 years. During 1949, smoking was a possible 
cause of two explosions attributed to other causes whero two or more possible 
igniting hazards were present. Of the two explosions caused by open lights, 
one was in a mine where gas entered when a machine cut into an old gas well, 
and one when gasoline was spilled and vaporized, 
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7. Four explosions, one of which caused 3 deaths, were of electrical 
origin, compared with 12 explosions and 29 deaths in 1948 and an average of 
10.2- explosions: and 35.2 deaths for the 5 years, 1944-48. Although more 
attention than formerly is given to safeguarding electrical installations 
and to the tse of electrical equipment better suited to the hazards in coal 
mines, mich of the equipment is still far arm being Yeasonably safe from 


'' the risks of fire and explosion, 


The use of nonpermissible equipment where gas and dust accumulations 
are not carefully controlled is a violation of accepted safe standnurds and 
ignores the possibility of an explosion. Use of electricity in the mings 
entails such hazards that only the safest available a a installations 5 
and procedures should be accepted, | 


8. Six explosions, with 3 deaths, were caused by explosives aie the 
. fiscal year, compared with 11 explosions and 3 deaths in 1948 and an average 
of 7.8 explosions and 34 deaths annually for the 5 years 1944-48. ‘The in- 
crease in the number of explosions from the use of explosives from 1944 to 
1949 over tho record of the preceding 16 years, and the heavy: loss ‘of life 
from them in 1945, 1946, and 1947, indicate that unsafe oxplosives and~ 
blasting practices have been prevalent in recent years, even though or 
sible explosives are being used in greater quantities and in more mines. 
These practices usually are found in small mines rather than in large ones, 
but explosions from this cause are not confined to the small "black powder" 
type of mine, Althotgh tho record was mch improved over that of 1948, . 
during which 11 explosions Were caused by explosives, open shots and other 
dangerous practices caused explosions in three average or large mines in 
1949; throe. "black-powder" explosions occurred in small mines. .The con- 
tinued use of black blasting powder or dynamite in coal mines will cause 
explosions, fires, and other accidents that result in death, injury, and 
destruction of property. Permissible explosives can cause explosions if 
used contrary to the permi sei ble sane? eee maximum charge and 
minimm burden, 


9. Rivine 19h9, nino elinshens were initiated by ignition of gas and 
five by igniticn of coal dust, In three of the mines where gas was ignited, 
ventilation was inadequate; in three others the ventilating current was - 
interrupted or disturbed, in two other mines the gas accumlated in workings 
adjacent to active areas and was moved into the active workings; in the other 
ignition, a gas.well through the coal bed was cut into by a mining machine, 
In. six instances, inspection was inadequate » and the hazard of gas was ignored 
or forgotten. Seven of the gas ignitions were in mines recognized as gassy, 
the othor two were in open-light mines; in one a gas well was cut into, as 
mentioned above, and in the other gasoline was spilled into a sump and ignited, 


10, Of the five dust explosions, three were caused by blown-out shots 
or underburdened holes loaded with black blasting powder or dynamite. In 
another explosion, dust: raised by a compressed-air line that was broken by 
blasting was ignited by an electric arc between the broken pipe and the 
trolley wire. Another explosion occurred when dust raised by blown-out 
shots was ignited by an arc from the firing line connected to the trolley wire. 
All of these explosions were primarily due to unsafe blasting practices. 
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11. The 14 explosions during the year .1949 occurred in 4 States; those 
having fatal results occurred in only 2 of the coal-producing States. The 
anthracite region of Pennsylvania had 6 explosions with 5 deaths in 1949, 
compared with 4 explosions and 2 deaths in 1948. In the bituminous-coal . 
fields of Pennsylvania, West Virginia, Virginia, Alabama, Tennessee, and 
Utah no fatalities from explosions occurred in 1949, In 1948, only Colorado, 
Ohio, Tennessee, Utah, and Virginia were without fatalities among the major 
coal-mining States. 


12, The factors on which emphasis is laid by the explosions that occurred 
during the past year are the need for closer attention to thorough ventilation, 
closer inspection for gas that may enter from inactive workings, and elimina- 
tion of the use of black blasting powder underground. The maintenance of 
adequate’ rock dusting is stressed both by the life-saving control that was 
accomplished by this means and by the loss of life where rock dusting was 
omitted or inadequate. Coal dust caused or was involved in five explosicns; 
six of the remaining explosions were in anthracite mines, the coal dust of 
which is not explosive. Thus, in the 8 explosions in bituminous-coal mines, 
coal dust was ignited in 62 percent of them, There is ample evidence that 
rock dusting saved many Lives and Eeaventee considerable loss of property 
during the year. 


ae 13, In 1949, 30 coal-mine fires were reported, compared with 16 in 
1948 and an average of 18 underground coal-mine fires annually for the-5-year 
period 1944-48. Four deaths were reported from coal-mino fires during the 
year, Eight metal-mine fires were reported, but no fatalities. In 198, 
there were 16 coal-mine fires and 5 underground fires in motal mines; 8 
fatalities were recorded, 7 in coal mines and 1 in a metal mine. One coal- 
mine fire cost 5 lives. 


| 1h, Of the 38 fires listed for the year, 17 were of electrical acini, 
3 were started by open lights or flames, and 7 by explosives. Mine fires 
listed as miscellaneous in origin included spontaneous combustion, 83 
surface fires spreading to the mine, 2; and belt friction, 1. 


15. The deci'ease in serious coal-mine fires in 1946 and 19h7 was not 
continued in 1948 and 1949, Although the record of the larger mines was good, 
there were numerous fires and some fatalities in smaller and irregularly 
. operated mines, The absence of fires having serious consequences in the 
_ mines Where protective moasures are genorally in effect upholds the com 

' viction that fires can be eliminated as a menace to the ‘point where disasters 
will be infrequent rather than an expected occurrence. 


16. ‘The outstanding cause of coal-mine fires, aside from spontaneous 
- combustion, is overheating or short-circuiting of electrical conductors. 
Fires are frequently caused by damage to power circuits by roof. falls or 
wrecks. Another common cause is the overheating of coiled power cables. 
If fires are not controlled quickly or men removed, some may be trapped or 
suffocated; derangements of ventilation may lead to explosions, and even if 
these things are avoided, mech of the mine may have to be sealed and heavy 
- expenditures made in extinguishing the fire and later reopening the area. 
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The fire hazards present in most mines should be recognized, and . 
practical measures should be taken to eliminate them, In addition, plans 
and equipment should be made ready to cope with fires that break out. ° 
Of first importance is a travelable means of exit for all men in the mine, 


This circular follows those of earlier years, published as Information 
Circulars 6178, 6419, 6540, 6680, 6771, 6819, 6870, 6927, 6986, 7048, 7092, 
7136, 7208, 727k, 7330, 7359, and 7456. The information given is that re- 
vealed by investigations made by the Health and Safety Division of the 
Bureau of Mines. Tho Bureau attempts to obtain the facts concerning every 
explosion and most of the fires in mines in the United States. . Occasionally, 
scme less destructive mine fires or explosions are not reported to the Bureau 
soon enough to permit investigation, but in most instances complete details 
are obtained of fires or explosions in which lives are lost or more than 
nominal Peopenty damage is done, 


In fesent yoars information has been relatively complete. 
SUMMARY OF MENE EXPLOSIONS, BY STATES AND CAUSES | 


The essential information on 14 coal-mine explosions that occurred in 
four States and caused eight deaths during 1949 is given in table 1. The 
mumber of explosions in 1949 was 15 less than the 29 reported in 1948; the 
eight — in 1949 were 38 less than the total for 1948 and 182 less than 
for 1947 7 | | | 


Theré were no major explosion disasters in 1949, Three major eeplesteue 
in 1948 resulted in 32 doaths, compared with 6 major explosions and 181 re- 
sulting deaths in 1947. Mine explosions that cause five or more fatalities 
are considered major disacters. In 1949, no fatalities resulted from 10 of 
the 14 recorded ignitions; in 1948, 18 of the 29 explosions caused no fatal- 
ities; of 23 reported SAD cee cne in 1947, 10 did not result in fatalities. © 


In 1948 a major disaster in Indtena, which caused 13 deaths, was initiated 
by the use of open-type electric equipment in a place where ventilation and 
inspection for gas was neglected. A major disaster in Alabama that resulted 
in the death of 11 persons was probably caused by the use of a damaged flame 
safety lamp in a place wherc ventilation was disturbed when a connection was 
being made betwoen openings. In both of these major disasters the explosions 
were localizod by rock dust, and only the men in the vicinity were endangered 
or affected. In Arkansas, a major disaster in which eight men were killed - 
occurred when: a gas accumlation was ignited: by either an electric arc or by 
smoking. The explosion was violent and propagated throughout the mine by coal 
dust as rock dust that had been applied previously had not been maintainéd so 
as to be effective.  f 


In 1949, six minor spyicenane in anthracite minos of ‘pein eylvanta were 
reported, in three of which five deaths occurred. Two minor ignitions occur- 
red in bituminous-coal mines of the State that caused no daaths. In Kentucky, 
one explosion took three. lives; two evere did not result in fatalities, 
although five men were. injured, 


Table 2 anit ee the causes of explosions during the fiscal years 1929 
to 1944, inclusive, and for the calendar years 1944-1949, as compiled from the 
records of the Health and Safety Division of the Bureau of Mines. 
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In 1949, 3 men were ci Hed by explosions ignited by electricity, com 
pared with’ 29 in 1918 and an average of 66,8 for the period 1929-4h, During 
1949, 2 explosions were caused by open lights or smoking, compared with 4 in 
1948 and an average of ‘8:4 for the 16 fiscal years 1929 to 1944. Explosions 
ignited by opon lights or smoking resulted in no deaths in 1949, compared 
with 3 in 1948 and an average of 24.9 for the 16-year period 1929-4h. Both 
ignitions by open lights were caused by abnormal conditions rather than 
accumlations of methane in the mines; in one, gas from a well was released, 
in the other, gasoline was spilled. In contrast, in 1948 four ignitions 
were caused by smoking in gassy mines, Smoking, permitted or practiced re- 
gardless. of rules against it, was an outstanding violation of safety practices 
generally found in mines where explosions occurred in 1948. This violation 
was reported in 13 of the ee mines in which closed lights wore used. No 
evidence of smoking in. violation of rules was reported in mines in which 
explosions occurred in 1949, 


Six explosions, resulting in 3 deaths, were caused by unsafe blasting 
practices in 1949, compared with 11 explosions with 3 deaths in 1948 and 8. 
with 121 deaths in 1947. ‘The average for tho 16 years 1929-44 was 3.6 
explosions and 19.9 deaths. In 1949, 4 of the explosions from this cause 
were in small open-light mines; in 1948, 7 of the 11 reported were in : 
similar: mines. In the others, in both years, the explosions. were caused 
by the use of dynamite or other high explosive in unconfined or underburdened 
shots. In the small mines, the uso of black blasting powder, shooting off 
the solid with little or no application of rock dust, was a combination that 
killed 3 and injured 16 men in 1949, In 198, several men were killed or 
injured outside the mine portals by explosions that originated underground 
and were causod by black blasting powder. 


Table 3 shows tho record of explosions, by States, for the 16 fiscal 
years from 1929 to 1944 and for-each calendar year from 1944 through 1949. » 
In the oarlier 16-yoar period, 403 explosions killed 1 878 mine workers, 
an average of 25,2 explosions and 117.4 men killed per year. The average 
number of explosions for the 5 years 1944-48 was 2h.4 with 77.6 average 
yoarly fatalities. In comparison, the record for 1949 of 14 ignitions and 
8 deaths is a remarkable. improvement, The record for 1948 of 29 ignitions 
with 46 killed was favorable only as a reduction from the 190 deaths in 23 
ignitions in 1947. In the earlier 16-year period, Pennsylvania reported 
the greatest number of explosions - 108, with 317 killed.. West Virginia 
reported 71 with 361 deaths; Ohio had 16 explosions with 209 killed; 
Kentucky, Alabama, Oklahoma, and Virginia had 16 to 41 explosions and 123 
to 142 deaths. From January 1944 to December 1949, Pennsylvania reported 
4© explosions with a total of 56 fatalities, Kentucky 24 explosions with 
38 deaths, West Virginia 14 with Rie killed, and Illinois 7 explosions with 

a loss of 142 lives, 


States in which no eee explosions have ‘occurred for an exception- 
ally long time are Wyoming, in which thé last occurrence was in 1938, and 
Washington, which ‘has ‘not reported: a fatality from an explosion since 1940. 
Coal-mining States that ‘have not had fatalities from mine explosions in 
recent years are listed in table 4 whi ch shows the year of the last explo- 
sion and the number killed. 
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TABLE &, - States without fatalities from explosions in recent years 
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The record of explosions and fatalities in table 3 shows that the othor 
coal-producing States had fatalities from mine explosions in 1947, 1948, or 
1949. Coal-producing States not known to have had an explosion during the 
pest 21 years are Iowa, Michigan, Missouri, North Dakota, and Texas. . 


By the totals of explosions and fatalities for the 16 fiscal years 
1929-44, an average of 4.7 deaths resulted from each explosion. For the 
6 calendar years 194%-9, the average number of deaths per explosion was |. 
2.9.- During the 6 years Tllinoig shows an average of 20.3 deaths per explo- 
sion, Utah 7.7, Now Mexico 6, and Oklshoma 5, ‘The averages of other States: 
are lower, but as only a few years are covered in these averages they have 
little significance. and are included only in the expectation that as eaddi- 
tional years are added in annual revisions thoy will show comparative | 
progress in explosion control, 


CAUSES OF EXPLOSIONS 


During the 16 fiscal years, 1929-4, shown in table 2, 403 explosions 
were studied, of which 179, or 44.4 percent, were caused. by electricity. 
In the last 6 years, 55 of a total of 136 explosions, or 40.4 percent, were 
from this cause. Fcur such explosions occurred in 1949, 12 in 1948, and an 
average of 10,2 for the 5-year period 1944-48. During the earlier 16 years, 
open lights and smoking were given as the cause of 135 (33.5 percent) of the 
explosions recorded, These two causes were responsible for about 74 percent 
of the known explosions during those 16 years. In the 6 years: 19h-49,. 60.3. 
percent of the explosions were from thesdé two causes, 40,4. percent from — 
electricity, and 19.9 percent from open lights and smoking, indicating that 
most of the improvement has been in the hazards from smoking and open lights. 
Although great improvement in these respects is evident, smoking in gassy 
mines has been noted and has caused igniticns within the last 2 years, Means 
mst be found to overcome the disregard of the dangers of smoking, and the 
indiscriminate use of open-typo electrical : equipment mest be curtailed or the 
ventilating systems improved considerably if there is to be further reduction 
in the porcentage of Sxpecerene from those causes. 


Although n explosions were caused by aneere: blasting greeter in 1949, 
only 3 deaths resulted, During the 16 fiscal years 1929-44, 58 oxplosions 
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(14.4 percent) were so caused, an average of 3.6 explosions a year, In the 
last 6 years this average has beon 7.5, indicating that safe blasting pro- 
cedures, such as ere now standard practice, are not followed in many coal 
mines, | Sie ; 


EXPLOSION FATALITIES, BY CAUSES 


Table 2 shows that 1,878 wore killed by explopions in the 16 fiscal 
years 1929-44 and that 397 were killed in the 6 years 1944-1949. _Explo- 
sions of electrical origin causod 1,067 (56.8 percent) of the fatalities in 
the 16-year period and 179 (45.2 percent) in the last. 6 years, In 19h9, 3 
deaths wero from explosions of electrical origin, whéreas the average for 
the preceding 5 years was 36. ‘The hazard from electrical ignitions of gas 
and dust was not effectively controlled or reduced before 1949, and it 
remains to be seen whether the progross indicated by the record for 1949 
will continue. Only the safcst types of electrical equipment should be 
used in coal minos and then only with adequate maintenance and proper 
ventilation of the working place. — 


Three doaths were caused by explosions from open lights or smoking in 
1948; none in 1949, This compares with an average of 24.9 deaths in the 
fiscal years 1929-44 and 3.4 for the 5 years 194-48. Table 2 shows fewer 
explosions from these causes since 194 than in the years 1929-44. Most of 
the explosions and fatalities of this class were chargeable to smking in | 
gassy minos. The number of mines in which open lights are used is dwindling - 
rapidly, but tho number in which men persist in smoking has been disturbingly 
large. Both of these sources of ignition (open lights and smoking) should be 
eliminated from coal mines; they are in no way essential to the production of 
coal and are remants of outmoded and dangerous practices. 


Explosions caused by unsafe use of explosives resulted in 3 deaths in 
1949 and a total of 164 for the last 6 years. A total of 318 deaths is show 
from this cause for the 16 fiscal years 1929-hk, an averago of 19.9 anmually. 
The increase for the recent 6-year period is due to the tragic occurrence at 
the Centralia mine in Illinois, where 111 lives were lost in March 1947. 
The number of fatalities from this type of explosion varies greatly from 
year to year, but the recurrence of such explosions and the total of — 
fatalities over a numbor of years are evidence that hazardous blasting 
' methods ere practiced in many coal mines, Even though permissible explosives 
end other precautions are used in more mines each year, the mumber of. oxplo- 
sions and resultant fatalities have not decreased, An examination of the | 
reports of such explosions in 1949 shows that all (4) in bituminous coal mines — 
were from blown-out shots;. in three of these, black blasting powder was usod, 
and in the other, an arc from the firing line. ‘connected to tho trolley wire 
ignited the dust cloud, In the two anthracite-mine explosions from this 
cause, dynamite wag used in blasting in chutes. In one instance the explo- 
sives may have ignited gas, in the othor an arc from tho firing line was 
thought to have caused the ignition. Evon permissible explosives have caused 
infrequent but disastrous explosions when fired with combustible stemming or 
in overburdened shots. 
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| CAUSES OF EXPLOSIONS OF ELECTRICAL ORIGIN 


The types of electrical saulomont: and the number of ignitions attributed 
to each type during tho fiscal years 1929-4 and the calendar years 1941-9 
are shown in table 5. In the earlier 16 years at-least 179 explosions were 
reported to be of olectrical origin and caused 1,067 fatalities. In the last 
6 years, 55 explosions originating from electric arcs caused 179 deaths, of 
which 4 explosions end 3 deaths occurred in 1949, © 


TABLE 5. - Electrical causes of explosions, fiscal yoars as 
calendar years 19 9 


Typo of «1969 


- Yotal Total 
equipement or Paneer. 
device - hy 
Locomtivo , - ' : mo, 4 i 
(sonporstoatbie ly a ne) 2° 1 -3/st -» 16 § 5) = 
) . 4 a a 
Mining machine, « ho 4 2 te eB Be 1h er i. 
| | | i 2 _ 
Drill : | - a ee | | 7 
(nonpermiseibLe ) 19 2 » . 1 - Bl: - 5: = 
Cable or nipe. ier | 1 | - . 5 . 2 | 2 - | - 7 - - 
Motor hoist, etc. 17. - 1 - 3/2: 13/2 6. 3 
, — , ; Le. & | 
; y ; 
Wire or circuit.., - 17 ->- eo ee 2 Sie Be be 4 = 7 = 
; |. 


Unclassified arc.’ 30 . 2 :; i 7. - 
Total. .++++2+32/179 , ie | 5. 9. : 55 | 29 ! 3 


1/2/ Explosions of possible electric origin nae included under locomtive 


1, mining machine - 1, shot-firing circuits - 2, 
3/ One. or more charged to electricity but may pave been due to smoking. 


Tosomstiwer and conperateutpie mining machinos were the sources of about 
50 percent of the explosions of electrical origin during the last 6 years. 
Although eight explosions (about 28 percent of those of olectrical origin) 
wore from locomtives or mining machines in 1948, only one was caused by such 
equipment in 1949, In that year, ono was charged to a mining machine, one to 
wiring, and two to hoist motors or controls. The circumstances of these 
jgnitions, as in nearly all other instances in recent years, reveal the | 
serious consoquences that mst be expected from repeated di aregard of well- 
established safety precticés. Tho more important failures in caution were: 
(1) Failure to test for gas before electrical equipment is taken into working 
places in gassy mines, or failure to test during operation, and (2) failure © 
to provide and maintain adequate ) continuous ventilation where electrical 
equipment is operated, 


As more mines are mechanized Suen yoar, it aieue be expected that. the - 


mimber of explosions initiated by electricity would increase. Ag this has 
not happened, it appears that some definite benefits are boing ‘shown as 
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results of recent improvements in the cbservance of obvious safe practices, 
such as adequete ventilation, testing for gas, and restricting the use of 
nonpermissible electrical equipmont. Moro careful observance of these pre- 
cautions is necessary if the number of explosions initiated electrically in 
a year is to be reduced. 


LIGHTING IN MINES WHER® EXPLOSIONS OCCURRED 


Table 2 shows the methods of lighting used in mines whero explosions 
occurred since 1929. In 16 fiscal yoars from 1929 through 1944, 404 explo- 
sions were roported, of which 135 (33.5%) wore in opon-light mines, 2h1 
(59.8%) in closed-light mines, but the kind of Ughts was not reported for 
27 (6. Te) mines. In the last 6 years, 1944-h9, of tho 136 ignitions reported, 
hi (30.1%) were in open-light mines and 95 (69.9%) wcro in mines using closed 
lights exclusivoly. During the calender yoar 1949, five ignitions occurrod 
in open-light mines and nine in mines using closed lights; thus, no general 
trond is indicated, Fewer open-light mines are operated each yoar, and as 
the chances of an oxplosion whore opon lights end smoking are permitted are 
greater than in other mines, it is probable that this class of mines will 
continued to have a heavy share of the explosions in proportion to the number 
of mines involved. The ratio of explosions betwoen the two types of mines 
may not change greatly until very few mines are left in the open-light class. 
Closed lights are usod in mst gassy mines, but in somes not onough care is 
exercised to eliminate other sources of ignition, such as from dangerous 
blasting practicos, use of nonpormissible electrical equipment, smoking, 
failure to maintain adequate ventilation, and vigilant testing for gas. 

In an open-light mino, gas may be a potontial hazard even though tho mine 

is considered nongessy. In 1949, throe of the fivo explosions in open-light 
mines were coal-dust explosions caused by blasting with black blasting powder, 
one was an ignition of gas that escaped from an old gas woll through the coal 
bed, and one was caused by ignition of gasoline fumes with an open light. 

Gas ignitions by open lights in small mines are no longer numerous, but they 
will not be eliminated as long as open lights are used, 


EXPLOSIONS IN BITUMINOUS-COAL. MINES 


The trend of annual total fatalities resulting from gas and dust oxplo- 
sions in bituminous-coal mines of the United States during the calendar years 
1906 to 1949 is shown in figure 2. Tho downward trond from 1907 to 1921 was 
reversed by the bad records of 1922-24, <A doclining trend occurred between 
-]92eh and 1935, although in every other year a partial reversal of the downward 
trond occurred. Since 1935 the record has been erratic, with heevy fatalities 
in 1940 and lows of 33 deaths from explosions in 1944 and 30 in 1946, ‘The 
reversal of the trend between 1924 and 1936 for oach alternate year hag been 
attributed to the salutary effoct of mounting explosions and fatalities in 
one year causing redoubled cffort to initiate preventive moasures that aro 
reflected favorably the following ycar. Such efforts were often relaxcd 
after a year of good record in the number of explosions and fatalities. 

Since 1936, changes in mining methods and practices have beon more rapid 

than before, and other fectors have affectod the trend. The large number of 
fatalities in 1947 indicates relaxed efforts in explosion-prevontion measures. 
The low totals of 1948 and 1949 indicate effective measures that eliminated 
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occurrences of explosions. Although the potential elements of coal-mine 
explosions - gas, dust, and an igniting spark - cannot be eliminated, they 
can be controlled and prevented from combining to produce an explosion. 


There is less excuse for the occurrence of explogions than for any 
other typo of mine accidont. Means of prevention are wWoll lmown, but 
because preventive means are not iat aa explosions occur, 


The average yearly fatalities from explosions are shown in figure 2 by 
5-year periods from 1906-10 to 1941-45, . The appalling averege of 438 for 
tho early years 1906-10 was reduced to 303 in the 1911-15 period and to 176 
in the next 5 years. An increase to a yearly averago of 296 for the period 
1921-25 was followed by a drop to 262 and to 6 in the next two 5-year periods 
In the two 5-year periods between 1936 and 1945, the avorages were 115 and 
102, respectively. These averages indicate tha the normal average fatalities 
from explosions would be about 100 a year, but the experience of the best 
years, 1933-36, 1939,- 1944, 1945, 1946, 1948 and 1949 shows that a total of 
Jess than 50 per year has beon recorded, 


Such records can be reduced vhen a , mjority of the mine operators, mine 
workmen, and officials who are responsible for enforcement of mino safety | 
laws adopt a firm attitudo that explosion hazards will not be permitted in 
ccal mines. -Regulations of safe practices necessary for explosion prevention 
cannot be put into effect by any single group mentioned, but the desired re- 
sult can be attained by cooperation and egrcemnt. The primary step mst be 
acceptance by all concerned of the concept that mine explosions are not a 
"trade risk," and that rigid Frovontive mensures are practicable and desirable, 


Tre hazards that contributed to explosions in the past year were 
(1) failure to provide and maintain continuous ventilation, including move- 
mont of gas accumlations from unventilated areas into working sections, 
6 instances; (2) failure to test for gas before and while working in haulage- 
ways, face rogions, or areas adjacent to where methane was known to be liber- 
ated, 6 instences; (3) uce of open-type electric equipmont without providing 
constant, adoquate ventilation to prevent accumlation of oxplosive mixtures, 
3 instances; (4) unsefe methods of blasting, including the uso of nonpermissi- 
ble explosives, 6 instances; (5) smoking in mines or use of open lights, 
2 instances; (6) damaged.or improperly adjusted flame sefety lamps, 2 in= 
stances; end (7) inadequate rock-dusting, permitting propagation of an ex- 
plosion, 3 instances. 


All of tho foregoing unsafe practices have been listed for i years 
in prior similar reviews as being causes of explosions in those years. In 
pest years, failure to rock-dust adequately has pérmitted many explosions to 
develop into major disasters. Present indications are that the accepted 
standards of rock-dusting are being adhored to, which is preventing wide- 
spread explosions and saving lives. Disturbing factors are: (1) Ventilation 
is not closely controlled, especially where ‘connections are being made; (2) 
tests for gas are not made before eloctrical equipment is operated; (3) flame 
safety lamps are not examined carefully enough to detect. defocts. Better 
practices should be instituted to avoid these shortcomings, The use of unsafe 
explosives ~ black blasting powder and dynamite - occurs mainly in small bitu- 
minous-coal mines and in anthracite mines, and the hazards are more serious 
than is generally thought. " 
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Smoking and tho uso of open lights should be condommed and outlawed. 
MINE FIRES 


During 1949, the Buroau of Mines recoivod reports of 30 coal-mine fires 
and 8 mtal-mine firos. Four deaths wore chargod to one fire in a coel mine, 
but none to those in motal mines. Tho coal-mine fire that caused fatalitios 
was initiated by damaged power cables in a slope, In 1948, ono major disaster 
- the suffocation of five coal-mine workmen - was causod by a fire at a fan 
on the surface. That record is the worst since 1945, when a series of fire 
disasters cost the lives of 79 miners. Except for those recent disasters, 
the coal mincs have been almost freo of fatalitios from fires since those 
that occurred in 1940-45 brought forth now safety masuroes to protect mine 
workmen against firo hazards. ‘Tho increase in fires in 1948 and 19h9 raises 
the question as to whether thoro has boon a falling off in fire prevontion 
end fire safoty practicos. The reports on the fires of the past year indicate 
that in tho larger and bottor-managed minos the dangor to mon from fires is 
given careful attention, but that the prevention of fires of electrical origin 
has not been mastered, In the smaller mines, fires from blasting with black 
blasting powder are commonplace but endanger few lives. | 


Table 6 lists the fires reported for 1949 and shows six in Illinois, 
five each in Colorado and Kentucky, four in Ponnaylvania, threo in Indiana, 
two in Washington and in West Virginia, and one each in Alabam, Tomnesseo, 
and Utah. Tho metal-mine fires recorded were two in Idaho, two in Minnesota, 
and one each in California, Michigan, New Moxico, and Wisconsin, A few mro 
fires, reported in previous years, are still boing controlled, and Bureau of 
Mines men wore called to assist in this work; these fires are not included 
in this year's tabulation. Generally prompt action is now takon to extinguish 
or check underground fires to prevent the waste and delay that confronts 
those called on to take action after a fire has spread and approaches are 
cut off, 


Surface fires that destroyed tipplos, plants, shops, and other struc- 
tures but did not affoct the mine workings are not listed in tablo 6. 


In 1949, eight mtal-mine fires were reported, six of which were ex- 
tinguished by direct attack with water or other extinguishing agents and 
two were sealed. In four of the fires loss and damage was small; in three 
. the cost was moderate, but in the other the cost was heavy. Five of the 
fires were caused by arcing or overheating of electric wires or electrical 
equipment, two wero caused by wolding or cutting torches, and one by smoking. 


The hazards indicated by the fires during the last 2 yoars are faulty 
electric equipment, installation, and upkeep; careless use of open flames, 
use of black blasting powder and dynamite in coal mines, noglect of old 
fires, and spontaneous combustion. One of the most frequont sources of 
coal-mine fires is arcing of trolley wires or bare power cables that contact 
machine framos or rails. So far, moans of eliminating these sources of fire 
from coal mines have not been dovisod. 
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Table 7 lists the mine fires recorded since 1930, according to causes, 
It shows that before 1944 most of the fires were in open-light mines, whereas 
since that year most of them have been in closed-light mines. In recent 
years closed lights have been adopted in a large percentage of the total 
mines. The number cf fires of eléctrical origin in 1948 and 19h9 warns of 
the seriousness of the electrical hazard. The average of such fires for the 
last 6 years is 12.3, compared with on average cf 6.9 for the 16 years 
1929-44, More fires from explosives were reported for 1949 than for earlier 
years, but this may be because more thorough investigations were made. 
Under mscellaneous are included eight fires from spontaneous combustion. 
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